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Description 



THERMALLY CONTROLLED STORAGE 
SPACE SYSTEM FOR AN INTERIOR CABIN 
OF A VEHICLE 

Background of Invention 

[0001] The present invention relates to in-vehicle thermally con- 
trolled containers and systems. More particularly, the 
present invention relates to a system for thermally con- 
trolling the environment within a storage space forward of 
a front occupant compartment of a vehicle. 

[0002] Consoles, glove boxes, storage compartments, and other 
storage spaces are typically provided in the forward por- 
tion of the occupant compartment of a vehicle for the 
storage of various objects. The front occupant compart- 
ment refers generally to the space within the interior 
cabin of a vehicle between the wall, which separates the 
engine compartment from the interior cabin, and the B- 
pillars of the vehicle. The front compartment may include 
any space accessible by the occupants within the front 



seats of the vehicle. 
[0003] it can be desirable to store objects in a temperature-con- 
trolled environment. As such, various refrigerator type de- 
signs and configurations have been utilized within the in- 
terior of a vehicle. These configurations have included 
both center console and dashboard designs. However, re- 
frigerator type designs are limited to the cooling of ob- 
jects. Also, refrigerator designs are generally complex and 
contain a large number of components, such as a com- 
pressor, a condenser, coolant plumbing, and other com- 
ponents associated therewith that tend to be bulky and 
costly. 

[0004] Another cooling configuration has included the use of a 
cooling vent, which routes and directs cool air exterior of 
the vehicle into a storage space. Vented configurations, 
although being simple and inexpensive in design, do not 
provide a controlled temperature environment and are 
limited in their cooling and warming ability. 

[0005] Thermoelectric devices are known, which utilize the Peltier 
effect in solid-state electrical components, to operate as 
small heat pumps. Thermoelectric devices include multi- 
ple thermocouples between heat sinks. The thermocou- 
ples transfer thermal energy from one heat sink to the 



other, dependent upon the direction of DC power applied 
to the thermocouples. 

[0006] Thermoelectric devices have been utilized in a center con- 
sole for controlling the temperature of a beverage con- 
tainer and a compartment within the center console 
therein. This center console design, although providing a 
temperature controlled environment requires separate and 
associated ductwork and air circulating fans, which can 
also be bulky and further increase costs of the vehicle. 

[0007] ah 0 f the above mentioned configurations are not only 
limited as stated, but are also limited in mobility since 
they are rigidly fixed within the vehicle, are limited in acti- 
vation and temperature control, are limited to in-vehicle 
control, and are limited in operating efficiency. 

[0008] There is a continual demand for an increase in vehicle 
conveniences and vehicle system efficiency. Thus, there 
exists a need for an improved thermally controlled system 
for a storage space of a vehicle that is simple and space 
efficient, and which provides improved mobility, control, 
and operating efficiency. 
Summary of Invention 

[0009] The present invention provides a thermally controlled 

storage space system for a vehicle. The system includes a 



housing that may be configured to reside within a dash- 
board of the vehicle. The housing may also be configured 
to be coupled to a portion of a vehicle air control system, 
such as a heating system, a ventilation system, or an air- 
conditioning system. A heat exchanger is coupled to the 
housing and a thermoelectric device is coupled to the heat 
exchanger. A temperature sensor generates a temperature 
signal indicative of the temperature within the housing. A 
controller is coupled to the thermoelectric device and ad- 
justs the temperature within the housing in response to 
the temperature signal. 

[0010] The embodiments of the present invention provide several 
advantages. One advantage is the provision of an in-dash 
thermally controlled storage space system utilizing a ther- 
moelectric device. The present invention provides a read- 
ily accessible, simple, thermally controlled storage space 
with a temperature-controlled environment therein. 

[001 1] Another advantage provided by an embodiment of the 
present invention is that it provides the provision of a 
thermally controlled storage space system utilizing a ther- 
moelectric device and having a housing configured to 
couple to a vehicle air control system. This embodiment 
provides an efficient, simple, and inexpensive thermally 



controlled storage space with a temperature-controlled 
environment therein. Furthermore, the present invention 
is versatile in that it may be applied to various lock as- 
semblies and ignition systems. 

[0012] Moreover It is yet another advantage of an embodiment of 
the present invention to provide a thermally controlled 
storage space system having a heat exchanger that is 
shaped to support and efficiently transfer thermal energy 
to or from objects within a housing of the thermally con- 
trolled storage space system. 

[0013] Furthermore, another advantage provided by an embodi- 
ment of the present invention is the ability to remotely 
control the operation of a thermally controlled storage 
space system of a vehicle. 

[0014] Moreover, another advantage provided by an embodiment 
of the present invention is increased portability of a ther- 
mally controlled storage space of a vehicle. 

[0015] The present invention itself, together with further objects 
and attendant advantages, will be best understood by ref- 
erence to the following detailed description, taken in con- 
junction with the accompanying drawing. 
Brief Description of Drawings 

[0016] For a more complete understanding of this invention ref- 



erence should now be had to the embodiments illustrated 
in greater detail in the accompanying figures and de- 
scribed below by way of examples of the invention 
wherein: 

[0017] Figure 1 is a block diagrammatic view of a thermally con- 
trolled storage space system for a vehicle in accordance 
with an embodiment of the present invention. 

[0018] Figure 2 is a front perspective view of a vehicle dashboard 
incorporating use of a thermally controlled storage space 
system in accordance with an embodiment of the present 
invention. 

[0019] Figure 3 is a top cross-sectional view of a thermally con- 
trolled storage space system illustrating fluid flow therein 
in accordance with another embodiment of the present in- 
vention. 

[0020] Figure 4 is a side cross-sectional view of a dashboard in- 
corporating a thermally controlled storage space system 
in accordance with another embodiment of the present in- 
vention; and 

[0021] Figure 5 is a perspective view of a heat exchanger in ac- 
cordance with an embodiment of the present invention. 
Detailed Description 

[0022] | n the following figures the same reference numerals will 



be used to refer to the same components. While the 
present invention is described primarily with respect to a 
system for providing a thermally controlled storage space 
within a front occupant compartment of a vehicle, the 
present invention may be adapted and applied in various 
locations within a vehicle or may be applied in other non- 
vehicle applications. For example, the present invention 
may be applied to storage spaces within a dashboard, 
within a console, within an overhead compartment, in a 
front occupant compartment, in a passenger compart- 
ment, in a luggage compartment, in a door assembly, or 
in various other locations within a vehicle. 

[0023] | n the following description, various operating parameters 
and components are described for one constructed em- 
bodiment. These specific parameters and components are 
included as examples and are not meant to be limiting. 

[0024] Also, in the following description the term "object" may 

refer to any article that may be stored, placed, inserted, or 
set into a storage space of a vehicle. An object may be, for 
example, a writing utensil, glasses, an owners manual, a 
beverage, or various other objects. An object also may be 
one for which cooling or warming thereof is desired. 

[0025] Additionally, in the following description the term "system 



component" may refer to any component or system of 
components within a vehicle. For example, a vehicle com- 
ponent may refer to a switch, a sensor, circulating device, 
a vehicle air control system, an indicator, an ignition sys- 
tem, a lock, or other various components or systems 
within a vehicle. 

[0026] As well, the term "key" refers to any access, unlocking, or 
component-starting device that may or may not have a 
specific identity. A specific identity may be an authoriza- 
tion code, a cut pattern, a magnetic field of a predeter- 
mined strength, or other identification parameter known 
in the art. A key may be active, such that it generates a 
transmission signal or magnetic field. A key may also be 
passive such that it simply has a specific cut pattern, size, 
length, style, reflective pattern, bar code, or other passive 
identification or authorization parameter known in the art. 
A key further may be a keyfob with an insertable portion 
that may be inserted into a lock assembly. A key may be 
of various sizes, shapes, styles, and forms as are known in 
the art. A few examples of a key are provided in the fol- 
lowing description. 

[0027] Referring now to Figure 1, a block diagrammatic view of a 
thermally controlled storage space system 10 for a vehicle 



12 in accordance with an embodiment of the present in- 
vention is shown. The storage space system 10 includes a 
thermal transfer circuit 14 and a control circuit 16. A con- 
troller 18, within the control circuit 16, monitors and ad- 
justs temperature within a storage space 20 of a housing 
22, of the thermal transfer circuit 14. In so doing, the 
controller 18 provides a thermally controlled environment 
within the housing 22. The storage space system 10 is 
generally located within an interior cabin 24 of the vehicle 
12. 

[0028] jhe thermal transfer circuit 14, in addition to the housing 
22, includes a heat exchanger 26, a thermoelectric device 
28, and a thermally conductive fluid transfer device 30. 
The thermal transfer circuit 14 transfers thermal energy to 
or away from the storage space 20. For example, when 
cooling the storage space 20, thermal energy within the 
storage space 20 is transferred into the heat exchanger 
26, through the thermoelectric device 28, and into the 
fluid transfer device 30, where it is released therefrom. 
This process is reversed when warming the storage space 
20. Although in the following figures a single heat ex- 
changer 26, thermoelectric device 28, and fluid transfer 
device 30 are shown, any number of each may be utilized. 



[0029] The housing 20 may be located within a dashboard 40 of 
the vehicle 12, as shown in Figures 2 and 4, or may be lo- 
cated in various other locations, some of which are stated 
above. The housing 20 may be in various sizes, shapes, 
and styles. The housing 20 includes a thermally controlled 
environment, such as the storage space 22. The storage 
space 22 may be used for storage of various objects, as 
can be envisioned by one skilled in the art. 

[0030] The heat exchanger 26 is thermally coupled to the hous- 
ing 20 and may be in various sizes, shapes, and forms. 
One such example is provided in Figure 4, which is de- 
scribed in detail below. The heat exchanger 26 may be 
formed as an integral part of the housing 20 or may be a 
separate stand-alone device. The heat exchanger 26 may 
be formed of various thermally conductive materials. In 
one embodiment of the present invention, the heat ex- 
changer 26 is formed of aluminum, but may be formed of 
other highly conductive materials for efficient transfer of 
thermal energy. 

[0031] The thermoelectric device 28 is thermally coupled to the 
heat exchanger 26 and includes a pair of wafers or plates 
42 and multiple thermoelectric elements 44, which may 
be seen in Figure 3. The plates 42 are thermally conduc- 



tive and are also formed of a thermally conductive mate- 
rial, as known in the art. The plates 42 perform as heat 
sinks, one of which is a hot sink and the other is a cold 
sink, depending upon the direction of electrical current 
supplied thereto. The thermoelectric device 28 may also 
be of various sizes, shapes, and styles. One example of a 
thermal electric device that may be utilized is the thermo- 
electric device model number CZ1-1. 4-127-1. 65 byTel- 
lurex™ Corporation. 

[0032] The fluid transfer device 30 is thermally coupled to the 
thermoelectric device 28 and releases thermal energy 
therefrom. The fluid transfer device 30 may be in the form 
of a radiator and have fins 46, as shown in Figures 3 and 
4 below, or may be in some other form known in the art, 
such as a metallic object used for dissipating thermal en- 
ergy. The fluid transfer device 30 may also be of various 
sizes, shapes, and styles. 

[0033] The thermal transfer circuit 14 may include one or more 
vehicle air control systems 48, such as a heating, ventila- 
tion, and air-conditioning (HVAC) system. The air control 
systems 48 may be in the form of a heating system, a 
ventilation system, and air-conditioning system, or may 
be in some other form of air control system known in the 



art. The air control system 48 may be coupled to the ther- 
moelectric device 28 or the fluid transfer device 30 and 
provide cooling or warming thereof. This is described in 
further detail below with respect to the embodiments of 
Figures 3 and 4. 

[0034] The control circuit 16, in addition to the controller 18, 
may also include various other control circuitry for the 
operation of the storage space system 10. Various system 
components and circuitry are described below, although a 
specific number of each are shown and described, any 
number of each may be utilized. 

[0035] The controller 18 may be microprocessor based such as a 
computer having a central processing unit, memory (RAM 
and/or ROM), and associated input and output buses. The 
controller 18 may be application-specific integrated cir- 
cuits or may include other logic devices known in the art. 
The controller 18 may be a portion of a central vehicle 
main control unit, an interactive vehicle dynamics module, 
or may be a stand-alone controller as shown. 

[0036] The controller 18 is coupled to a vehicle power bus 50 
from which it receives power. The vehicle power bus 50 
may be coupled to an ignition system 52 and receive 
power from a power source 54. The controller 18 may be 



enabled upon activation of the ignition system 52. The 
controller 18 may be coupled to various control switches 
56, such as an activation control switch 58 and a variable 
temperature control switch 60, as shown. The activation 
control switch 58 is used to activate or enable the storage 
space system 10 to provide a thermally controlled envi- 
ronment within the storage space 20. The temperature 
control switch 60 is used to adjust the temperature within 
the storage space. The controller 18 adjusts the tempera- 
ture within the control space 20, depending upon the set- 
ting of the temperature switch 60. The temperature switch 
60 may be analog or digital. The switches 56 may be ad- 
justed manually or by the controller 18. 

[0037] The controller 18 may also be coupled to a temperature 
sensor 62. The temperature sensor 62 is coupled to the 
thermal transfer circuit 14 and generates a temperature 
signal indicative of the temperature within the storage 
space 20. The controller 18 compares the value of the 
temperature signal with a desired temperature setting on 
the temperature switch 60 and adjusts temperature within 
the storage space 20, accordingly. 

[0038] The controller 18 may also be coupled to a docking sen- 
sor 64 and an indicator 66. The docking sensor 64 and 



the indicator 66 are used to determine and indicate to a 
vehicle occupant whether the housing 22 is properly in- 
serted into the dashboard 40, which is described in fur- 
ther detail below with respect to the embodiment of Fig- 
ure 3. The docking sensor 64 and the indicator 66 may be 
of various type and style known in the art. The docking 
sensor 64 may be infrared based, electromagnetic based, 
resistive or current based, or based on some other sens- 
ing technique known in the art. The docking sensor 64 
may be in the form of a series of magnets, a coil, a poten- 
tiometer, an encoder, an optical sensor, an infrared sen- 
sor, a hall effect sensor, position sensor, or in some other 
form known in the art. The indicator 66 may also indicate 
temperature within the storage space 20. The indicator 66 
may include an LED, a video system, an audio system, a 
light, or other indicator known in the art. 
[0039] The control circuit 16 may include a first fluid circulating 
device 68 and a second fluid circulating device 70. The 
first fluid circulating device 68 may be part of the air con- 
trol system 48 whereas the second fluid circulating device 
70 may be separate from the air control system 48. The 
circulating devices 68 and 70 may be in the form of fans, 
blowers, pumps, or in some other form known in the art 



to circulate, pump, pass, force, or direct fluid across the 
fluid transfer device 30. The fluid may be in a gaseous or 
liquid state. The fluid may be in the form of air or may be 
in the form of a thermally conductive liquid. 

[0040] The control circuit 16 may also include various control 
valves 72, examples of which are shown in Figure 3. The 
valves 72 may be utilized in allowing and adjusting the 
flow of fluid to and from the fluid transfer device 30. The 
valves 72 may be in various sizes, shapes, and styles. 

[0041] | n addition, the control circuit 16 may include a receiver 
74 and a transmitter 76. The receiver 74 is coupled to the 
controller 18 and receives a control signal from the trans- 
mitter 76. The transmitter 76 may be in the form of a 
keyfob or may be in some other form known in the art. 
The receiver 74 and the transmitter 76 may be part of an 
active or passive vehicle remote access or ignition en- 
abling system. The transmitter 76 allows an operator to 
remotely operate the storage space system 10. The oper- 
ator may active and adjust temperature of the storage 
space system 10 remotely from the vehicle 12. 

[0042] Referring now to Figure 2, a front perspective view of the 
dashboard 40 incorporating use of the storage space sys- 
tem 10 in accordance with an embodiment of the present 



invention is shown. Although, the storage space system 
10 is shown as being located within the dashboard 40, 
forward of a front passenger seat (not shown), and above 
a glove compartment 80, as stated above, it may be in 
various other locations. The storage space system 10 may 
even replace the glove compartment 80. The heat ex- 
changer 26 is shown supporting multiple beverage con- 
tainers 81. 

[0043] Ductwork 82 for the passage of air to the interior cabin 24 
is shown, including defroster vents 84, panel vents 86, 
and floor vents 88, which may be used for heating, venti- 
lation, and air-conditioning of the interior cabin 24. The 
ductwork provide a dual purpose configuration in that the 
thermal transfer device 30 is coupled to the ductwork 82, 
such that when the air control system 48 is activated to 
adjust temperature within the interior cabin 24, tempera- 
ture within the storage space 20 may also be adjusted. 
This dual configuration provides efficient use of the air 
flowing through the ductwork 82. Also, this dual configu- 
ration provides a simple and cost effective manner of ad- 
justing temperature of the thermal transfer device 30 and 
thus, temperature of the storage space 20. Although the 
transfer device 30 is shown as being coupled to an air 



passage leading to a panel vent, the transfer device may 
be coupled to any air passage of ductwork 82. 

[0044] The housing 22 is configured to couple the air control 
system 48 and is in operable communication therewith. 
The housing 22 includes a door 90 for access to the stor- 
age area 20. The door 90 may include a hinge 92 and an 
access handle 94, as shown. Any number of hinges and 
access handles may be used. The door 90 may be held in 
a closed position through use of snaps, magnets, clips, 
locks, inertial devices, or other devices known in the art. 
The locks may be keyed. The door 90 may swing open 
into the front occupant compartment, as shown, may roll 
up or slide into the dashboard 40, or may open and close 
in some other fashion. The door 90 may be transparent 
for easy viewing of the contents of the housing 22. The 
handle 94 may be fixed or be in the form of levers. The 
handle 94 may be protruding, into the front occupant 
compartment, or recessed, within the door 90. 

[0045] Referring now to Figure 3, a top cross-sectional view of a 
thermally controlled storage space system 10', illustrating 
fluid flow therein, is shown in accordance with another 
embodiment of the present invention. Air enters the duct- 
work 82', passes through an evaporator core 96, and may 



be directed to the floor vents 88, to the defroster vents 
84, to the panel vents 86, via a first passage 98, a second 
passage 100, and a third passage 102, respectively. 

[0046] The valves 72 are used to direct the flow of the air, repre- 
sented by arrows 104. A first valve 106 is used to select 
between air exterior or interior to the interior cabin 24. 
Air from the interior cabin may be referred to as recircu- 
lating air, represented by arrow 108. A second valve 110 
and a third valve 112 are used to direct the air 104 
through a heater core 114. A forth valve 116 is used to 
direct air 104 through the first passage 98. A fifth valve 
118 is used to direct the air 104 through the second pas- 
sage 100. A sixth valve or a storage system valve 120 and 
a seventh valve 122 are used to direct air across or by- 
pass the fluid transfer device 30. The storage system valve 
120 and the seventh valve 122 reside within a dual pas- 
sage member 124. Various vacuum and non-vacuum 
techniques known in the art may be utilized in operation 
of the valves 72. 

[0047] Although the fluid transfer device 30 is shown as being 
coupled to the ductwork 82', the fluid transfer device 30 
may be coupled to a vehicle air-conditioning circuit or 
heating circuit, portions of which are shown by the evapo- 



rator core 96 and the heater core 114. Liquid coolant 
within the air-conditioning circuit and the heating circuit 
may be passed across the fluid transfer device 30, thereby 
also cooling or heating the storage space 20'. 

[0048] The dual passage member 124 has a storage system pas- 
sage 126 and a vent passage 128, each of which having 
inlets 130 and outlets 132. Although the outlets 132 are 
coupled to each other such that the air 104 is directed 
into the interior cabin 24, the outlets 132 may be sepa- 
rated to allow the air 104, that passes across the fluid 
transfer device 30, to be directed exterior to the interior 
cabin 24 or exterior to the vehicle 12. 

[0049] The fluid transfer device 30 is coupled to a docking con- 
nector 140, which is coupled to a docking support struc- 
ture 142. The docking support structure 142 is configured 
to allow the insertion and removal of the housing 22' 
therefrom. A heat exchanger 26 within the housing 22' is 
coupled to the connector 140. The housing 22' has a door 
90' with a handle 94'. The handle 94' may be used for the 
opening and closing of the door 90', as well as for the in- 
sertion and removal of the housing 22' from the support 
structure 142. The housing 22' and the support structure 
142 may have guides (not shown) or may be keyed for 



aiding in the alignment and coupling between the housing 
22' and the support structure 142. 

[0050] Although a heat exchanger 26' is shown as being coupled 
within the housing 22' such that it is removed from the 
support structure 142 with the housing 22', other config- 
urations can be envisioned by one skilled in the art, a 
couple examples of which are stated below. As one exam- 
ple, the heat exchanger 26' may be separate from and not 
reside within the housing 22' such that the housing 22' 
may be removed alone. As another example, the connec- 
tor 140, instead of coupling the heat exchanger 26' to the 
thermoelectric device 28, may couple the fluid transfer 
device 30 to the dual passage member 124 such that the 
housing 22' along with the heat exchanger 26, the ther- 
moelectric device 28, and the fluid transfer device 30 can 
be removed from the support structure 142 and utilized 
elsewhere. The housing 22' may be insulated, as shown in 
Figure 4, and may be used as a portable thermally insu- 
lated container. The housing 22' after being removed from 
the support structure 142 may be operated through use of 
an external power source (not shown). 

[0051] Referring now to Figure 4, a side cross-sectional view of 
the dashboard 40 incorporating a thermally controlled 



storage space system 10" in accordance with another em- 
bodiment of the present invention is shown. The beverage 
containers 81 are shown within the storage space 20" and 
are supported by the heat exchanger 26. The heat ex- 
changer 26 is coupled to the thermoelectric device 28, 
which in turn is coupled to a fluid transfer device 30'. The 
fluid transfer device 30' is in the form of a radiator and 
has multiple fins 46' that extend within a first fluid pas- 
sage 150 and a second fluid passage 152. Thermal energy 
may be radiated or received from the fluid transfer device 
30' within the passages 150 and 152. A significant portion 
of the housing 22" is contained within an insulating mem- 
ber 154. 

[0052] The first fluid passage 150 is coupled to the air control 

system 48 whereas the second fluid transfer device 152 is 
coupled to the second circulating device 70. Temperature 
within the storage space 20" may be adjusted through use 
of either the air control system 48, through use of the 
second circulating device 70, or a combination thereof. 

[0053] The housing 22" may have a vent 156. Air may be directed 
from either the air control system 48 or from the second 
circulating device 70, via a manifold 158, into the storage 
space 20". The ventilation of the storage space 20" may 



be used to further adjust temperature of the storage 
space 20" and increase operating efficiency of the storage 
space system. 

[0054] Referring now to Figure 5, a perspective view of a heat ex- 
changer 26 in accordance with an embodiment of the 
present invention is shown. The heat exchanger 26 is 
shaped and has contours that are similar to that of the 
beverage containers 81. The beverage containers 81 are 
held and supported by the heat exchanger 26, which pre- 
vents movement of the containers 81 within the storage 
spaces 20, 20', and 20". Also, due to the size and shape 
of the heat exchanger 26, a substantially large contact 
surface area exists between the heat exchanger 26 and 
the containers 81, which provides efficient cooling or 
warming thereof. The heat exchanger 26 may include ra- 
diating fins 160 to further provide efficient cooling of the 
containers 81. In one embodiment of the present inven- 
tion, the heat exchanger 26 is directly coupled to the 
thermoelectric device 28, as shown. 

[0055] The present invention provides a simple, inexpensive, and 
efficient thermally controlled storage space system for a 
vehicle. The storage space system is portable and may be 
operated remotely from the vehicle. 



[0056] while the invention has been described in connection with 
one or more embodiments, it is to be understood that the 
specific mechanisms and techniques which have been de- 
scribed are merely illustrative of the principles of the in- 
vention, numerous modifications may be made to the 
methods and apparatus described without departing from 
the spirit and scope of the invention as defined by the ap- 
pended claims. 



